Two methods for the determination of N-acetyl-p-aminophenol (APAP) in plasma that differ in principle from the diazotization procedure of Brodie and Axelrod (1) are described. One method based on the differential absorption peak of APAP at 266 m, which corresponds to the isosbestic point of common drugs such as acetylsalicylic and salicylic acids, is simple and most specific for APAP. The other method employs a free-radical dye diphenylpicrylhydrazyl which extracts a hydrogen atom from the APAP molecule and is progressively decolorized. The dye method is the least complex and most sensitive. All three methods exhibited satisfactory replication, recovery of added APAP, and comparable plasma levels of the drug.
in biologic fluids. The APAP was extracted with ether and hydrolyzed with acid to form p-aminophenol, which was diazotized and coupled to alphanaphthol to produce a red-violet color. This method has been applied in our laboratory for many years to the determination of APAP levels in the plasma after the ingestion of 
Instrumentation
In the determination of relatively low levels of APAP, it is essential to employ a sensitive spectrophotometer.
The Beckman DII equipped with the Gilford basic modular spectrophotometric system was found to be satisfactory for the determinations. It is important that perfectly matched cuvets are used, and that they are oriented in the cell holder in the same way throughout the measurements.
Procedures Brodie Method (1)
The modified Brodie method, as used in our laboratory, is carried out as follows: A 1.0-ml. serum or plasma specimen is added to a 15-mI. G.S. centrifuge tube containing 1.0 ml. of water. Solid NaC1, 1 gin., is added, followed by 10 ml. of ether. The tubes are stoppered and shaken for 15 mm. on a mechanical shaker. After centrifuging for 5 mm., an 8-mi. aliquot of the ether layer is transferred to a 12-mi. G.S. centrifuge tube containing 1.0 ml. of 0.1 N NaOH. The tubes are shaken for 5 mm., the contents centrifuged for 5 mm., and the ether layer carefully removed by aspiration.
An aliquot, 0.8 ml. of the NaOH layer, is transferred to a 12-mi. centrifuge tube containing 0.2 ml. cone. HCI. The tubes are covered with a glass marble, heated in a forced-draft oven at 100#{176} for 30 mm., and cooled. To the cool tubes is addled 0.5 ml. of 0.2% NaNO2; they are mixed gently and allowed to stand 20 mm.; then 0.5 ml. of 1% ammonium sulfamate is added, the contents mixed, and the tubes allowed to stand 3 mm.; 0.1 ml. of 12% alphanaphthol in ethyl alcohol and 2.0 ml. of 5.5 N NaOll are added. The contents are mixed and the tubes cooled in cold water for 5 mm.; then they are gently mixed and the absorbance read at a wavelength of 510 m.
Differential Absorbance Method
A 2.0-mi. specimen of serum or plasma is added to a 15-mi. G.S. centrifuge tube followed by 1.5 gm. of solid NaC1 and 10 ml. of ether. In the Beckman DII the 2-ml. volume may be read in the standard cuvets (lOX 10 mm.) by raising the cells 10 mm. from the bottom of the carrier.
If greater sensitivity is desired, 1.2 ml. of 0.4% NaHCO3 is substituted for the 2.5 ml. used above, and 0.5 ml. of the NaIICO9 solution is pipetted with 0.5 ml. of water into the reference cell and with 0.5 ml. of 0.25 N NaOH into the sample cell. These 1.0-ml. volumes may be mixed and read in semimicro cuvets. 
Reproducibility of APAP Methods
The precision of each method w-as determined by running 10 replicate determinations on a serum safllple that colltained approximately 10 g. of AIAP per milliliter. In tile Brodie nlethod the APAP values ranged from 9.5 to 10.5 g./ml.
with a mean value of 10.0 /.Lg./ml. (S.1). ± 0.27). The differential absorbarice method values ranged from 9.8 to 10.3 g./ ml. with a mean value of 10.0 g./ml.
(5.1). ± 0.21.). With the dye method the APAP values ranged from 8.8 to 9.9 g./ml. with a meaii value of 9.3 g./ml.
(S.1). ± 0.29).
Recovery of Added APAP
Recovery experiments were carried out by collecting i)lasma samples 60 or 90 mm. after the oral ingestion of 10 gr. of APAP. An aliquot of the plasma was analyzed for APAI, while another aliquot to which 1(1 g. APAP per milliliter was added also was analyzed for APAP content. Typical results of these recovery experiments are shown in Table  1 . It can be seen that satisfactory recovery of added APAP was demonstrated by all three methods.
Plasma Levels of APAP
A total of 24 experienced subjects from our analgesic drug panel ingested two 5-gr. tablets of APAP followed by approximately 200 ml. APAP to pla.ma sample. Table 2 .
Clinical Chemistry

Discussion
The three methods for APAP described in this investigation appear to yield satisfactory results with respect to replication, recovery of added APAP from plasma, and the determination of plasma levels at intervals after the ingestion of the drug. Of the three, the Brodie method is the least satisfactory for multiple determinations.
It is more complex, more time-consuming, requires several manipulative steps, and uses reagents that must be freshly prepared for each run. In addition, the final color changes slightly with time, especially when a large series of determinations are run. The differential absorbance method has the greatest specificity for APAP, since it is based on the use of the isosbestic point at 266 m, which eliminates interference from other analgesic drugs. It requires less time and has fewer steps in the procedure with less chance for error than is possible with the Brodie method. Of the three methods, the dye method is the most simple, most sensitive, and requires the least manipulation time. Based on the experience gained in the development of the methods and in the determination of several hundred plasma APAP levels by all three methods, the following recommendations can be made: When a series of plasma levels are to be run over a period of days, the greater specificity and consistent reproducibility of the differential absorbance method highly recommend its use. When a simple colorimetric method with the least technical manipulations is desired, the dye method is the method of choice.
